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Abstract 



PURPOSE:To obtain an active matrix type liquid crystal display device having such features that the 
contrast is high, visual angle property is good, a multi- level display can be easily performed, and that the 
display is bright and the cost is reduced. 

CONSTITUTION:The device has such a structure that an electric field 7 parallel to a substrate surface is 
impressed on a liquid crystal composition layer by a thin film transistor provided with a drain electrode 12 
and a common electrode 2 which are extending over plural picture elements and a source electrode 1 
extending in a direction same as that of the electrodes. 
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(2) 

1 

iHanfciHk<Diii*/6ia*2:&te«A&n, 

m -r 5 * © tc j: o m e ® t n&s^a«c t © m 
i; meis * © w*jr w* ft Kit z -a- * £ 5 c 

MEIB*«C*WEIII* ATft 1 <ojjfa\z#zfix& 0 , 
ME«^E»*«;ft WaE;HS«ttli» 1 rt> 

#im>*cfc*»m£T*Jsaa^KB. 

Jfi* 2 JB{CEtt<Z>HEa£7K&B. 
Y;i^©*JW^Eia*««, ffiEm-*l£ill«&2fctfffi 

1 JH*v»tt 2 JSKEtto&aa^&a. 

[»M6] HfffSH^EtSfiK. iffflB@^lB««l«. ME& 

ama&wjE^ffKttttffi&wrsaffii^rni-rste 

£€4rr*tta*ii£ttfl. a#f«. vhu^x^irse 
Ranfc*»(ojBi*. relets*, en, a** 50 



WW¥6- 1 6 0 8 7 8 

MEH$ttS£ME«^iBttttStt. *JEE«^tt^€9J 
JDnt-**atcJ;0(»Elii*««tWE*ffltt«a:©lfl 

i;MEii*«>«a3i**vMifi«4fi*»bS-a:*ct 5 ir 

me»i£ ^ x?& MEffiaiadcttje k st « 
*-r**«ifiiBUi*««A. stress ^ <h£m8£-r*ft 

EWWh^V^X^^OMJRtift-fl^ErfiJWWW 
E«<Ofc&a^£lB. 

*l«Ii:«»*|Sat«)«:-rA* I <fric I #4 5 £#±9 0 

rnxm-vto * z. t trz&uftm 1 m&s> 4 ^ 

[*t*5U0] ttE%Afett«JB(oM«*»#tt^ftT 
*D, rt>o*fc<£fc-#©£«JM±T©»a»^E 

i&i^rfiit*^i6ita><c'rAae 1 <£lc 1 *«o&*:jB*.4 
5 c t zftmtrzm&m 1 4*© 

^rn*M=E«o«a«^»a. rcrcu, -9o«* 

wm*»60. 3 6 ^mCDF^T*^eitft^at*rSgS^ 

o^fts^lii 1 Jai;:Ett0&&3bi*&B. 
[sS^Jgl 23 ME%aia^a<OJP^d&^JStfr4sS 

«T*<k-5t;:JfAU A*o-t(0|fi«tt©3S I d • An I 
-I Ri IS0.2 1 /tmftvgo. 3 6um OWJ^UfcC 
<h ^K&niM 1 1 JK«cE*«>tta3c*tta. 
[|f|3ftJ91 3 3 ^E?ftaffi^4fe®^©SfSjlrg|LT, - 

*<o*«#ffi±-ca>iRa» : ?Ert*rtAa*tc i ttt& 

SS*U -tCO^S I <f>Lo-<f>ic» | *t8 oa«±i o o 

&j£rFT*o, 3&^tirE»a^«fa(Dj9^dK^jaif? 

^S^'<iAn(DSId • An**0. 4 Oymd^O. 60^ 
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3 

4£A©aifi« (*vit*&fttt> ^flE(&fi0^f 

B. 

WEfi*#«^WEKAI^«»*l*tr-»<o« 

±1 5«&TT**£££tt»£T3»#JHl 1^(312 
tt<Z>BA&*£B. 

a. 

«»©fl*«r*o, ^nesfiaEEViBiinwtcwtt 
3JHic&a0&A«K&B. 

[0 0 0 1] 

hT«ft»tt^»tt»Kh7>^X^ffl»A*^K« 
KMT*. 

[0 0 0 23 

«AtWlnT«i*ff©^£S«»ffilcSt«ja3Ci:5firifii 

«tA(cW3to-r««ff«)*fiI***»ffllcS«¥ff/j: 

Atf»^Bfl63-21907 ^ICcfcO^^nTV^o C<D& 

aJSWBfcffi^* £ t3&«nI|BT*5. 
[0 0 0 3] 



(3) ^58^6- 1 6 0 8 7 8 

>ry h--XlC»KLfcft«*0*A*^*H&ft«W 

a? [0 0 0 43 — #£;&S63- 21907 -^iCsKStlTHa 

* i -2 MmsaE*-c»/h-rntfW!P*&xfflU'^* 

[o o o 53 ^n > nti-n^cosa®^fsi^ftc^r^ , t> 
40 cot, *<db&)L~?z>£z?>\z. sb-ic, mwmmwjL 

rc. tt^^tie^fSAmAtt&r;eiamm<os^(Dg« 

&£±*f> cnCADftA^^VffKWw^a-fexcoW 
50 A*^a»SfflttTftwi:fc*-5. ^raiC, a-A>6SS 
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(4; 

5 

[0 0 0 6] 

aa^M. «3t*a, ^hu*xw;:EBsnfc«* 
cop*, ^©jf$rt{c«^en. pp#*a. m^E*a* 70 

EB*tttft£ra£ft4MeaMiiti. *£E«-5tt»£Epft 

E»*£^3-&3J;5fcEBS*U 
»R1) MEa*«a^ttEIB«l«3Tffi 1 eWSrlRjKfli J20 

[0 0 0 7] c# a 2 ] itiEii3K««^ i ibsa tme 

m#E«**^ i #©#ataw;:aE£tiTfe* c t 

[0 0 0 8] (#83) NGMtft iffifsra^E«t3[ 
a, ftE^a««&cxttE£fis««fii<otr^n<b)^m 

#& i 2 tcEaoaas^gB. 

[0 0 0 9] £4±O^aij6^^a3K<t0, S^tiffi 
(0 0 10] (fg:4) MElii$ttB£:MEAjIttB£ 

■r*^a 3 KE«ioiaa*^«. 

[o-o-ii] -c^a-si iate-»«)3ttR©5ftiiaft3»« 

[o o i 23 ^gsic^ntf, a*ttft>w«>ttv»*7 

hco»Kh7>^X^Sfflta^^®^&n 50 



#BH¥6- 1 6 0 8 7 8 

6 

5. 

[ooi3] c^©6) eaH5Pi*«ffi, mea^e** 
a. tteA9«aKtftfre£3flEE««a«#-r«fifi{c 

>?&m?z c tT»ffi±o«ft»^*Bf**«(cErt] 

fWW'r«iElRl«i:l/TfflV^Ct«»afcT*- a fa3(r 

EttottJISaHSB. 

[0 0 14] #a6K,knMM?? — 7 c0E3dh£^ 

jtgfc-r g v tsKtt ^fiErtjww-r «fc»©E 

[0 0 15] C^&7) ^£<£fc— 

^x^tcEe^n/tmisfco®*, ^@*cr<h^^^^ 

ft* A*E«ttB&ttfe£Ett«B£J»tft£ 

a«^a«t43isr, ftftEa*«a<hii&EA#EattB 

tt, *fl£l»^tt»SH«ni"rs^aicJ:OMi!liiSR«fft 

fc»tsaii-*.fc$fcEfiS*u tfHE»*h 

[0 0 16] (W8] lltKK*«h5>yx**T£B 
■3 &ME«-af&*je & 5 tT> ^Mffl-T * £ £ T&W&ia 
ASK. ^3H»Mh7>> ? X^9fsTOiSaiflit^^T' 
El^WW««)P5^;«>«liBfeJ*fc-a:^:i: i&^atr*¥ 

[0017] ^a7^e»¥a8iz«fcntf, t&fcc 

VD(Chetnical Vapor Deposi-t ion) teSWH^JfcTJ&S 

[0 0 18] #&9&TKt, *B=0!)B.MT*«aft»tt 

[0 0 19] (#8 9) ffiEftattrtttB0&«9s&£ 
fi5>TElRl*rat«^lR|tOft:-rftS I *ic I #4 5 

a4©i»-rnaMrE«©jKs«snKB. &*ru -90 
[0020] c^a 1 o] mEaA»^M«>tttt*ii 

^fi^ErpJ^'fnIi:«^A-ffiJi:0^r^ I <f»ic 1^0 



—540— 



7 

0&£<f>ic£9 0&T*£u 

[0 0 2 1] C¥© 1 1 ) Me«A«U£W0A(OEfRliC 
HUT. -^roS«l^i!±Ta)^a^Ef«]A-lBl^S^ 

3&«S^te**ff (<f>ici^<f>ici) **-2ttEttA 
«AttMOJ9»d2fci;jB«r*ll#ttAiiO«d • An*t 
0.2 1 ymA^O. 3 6 m mCDfflTfc* t* 

[0 0 2 2] (^Rl 2) jtteffiaiM«ji®J9*d;R 
tfja«f*a*ttAnflE>«d • An«fcOt)«^tt«KRi 

d • An I - I R f I SO. 2 1 /imA^O, 3 6 /z m CO 

b. 

[0 0 2 3] ^9^^il 2KJ;n«. MJSW^- 

[0 0 2 4] R 1 3 J H?II2^a3fflJbJc^I®WOSg^»C 
08 IT, -^Ofiffi»ffiJbTOtta^ElP3^|p|«flE4» 
i c 1 £tt#*«#ffi±T©tta#^Effl;fr Aft « ^ l c 2 1 

±1 0 0*£TFT*D. ^-?mEttttifiJ$«)JlCE)J9»d 
2fe^JBW»*ttAnOild • An^O. 4 Oym 
0. 6 0 um ©WTfc*i:££»«£T*^»9*V>M: 
1 0 KEttOttaft^ttB. 

[0 0 2 53 f8l3fcJ:ntt ft*1*^E-H«cJ;aK 

[o o 2 63 »ri 4) mM>&=?om&A&* ^rn 

R 1 1 1 3 lCEtt0%a£aH£B. 

[0 0 2 7] C^Rl 5) ffiEttattriMMOftttM 

ISI £ tt##lF] t O fcT A <f> l c **tt-*t 0<gft&CO 5 "5 <Z> 

0t>*£<, ^fOg I <f>ic-$r I 3^3K£A±1 5 
KfilT-C&S 21 £ S«« f!TS^a 9 lcEtt0>iK&3Ej9* 
SB. 

[00283 c#r 1 6 ) mmmfkm&mm<»mw& 
ie i *i3«a.ti 5^m*ctft»at«fa 

1 0 k:Ett<Z>ffia&a?£B. 

[0 0 2 93 C^R 1 7 ) MEft 2 (O^ffitCHttm^^ 

k * * i; 5 \z am 3 * >«® ic fe*jEB^a» & RJiwr 



(5) ^0H¥6-16O87 8 

^SB. 

[0 0 3 0] »R 1 8 ) tt£<B%¥a**mEttatt£ 

fin^ftC^g^JS, M£Vi9flm»lC«tttta:«:«EB(c 
tt*U ME-»<Ofli*«Mir, V B SttDl$cDS*&@<Z) 

RfcTWFRl 3KEtt®fta«K&B. 

[0 0 3 13 fil 4*>S^Rl 8li. *%qgcr>S*« 

cORftHJ&T <b Sensing t * * . 
[0 0 3 2] 

W ;£ft<oftT£<i>ic, -WoW^SIBlcJfAbfcfiffl 
£*©«ttlftCDte-ra$t ©3£»*^r (H6) . (H* 

-a? ct$m. $n, 0iu, <jnct issj, Bi6» 
[00333 *te*«w<ofpffl&iai*ffl^Tawr 

[0 0 3 4] SI (a), (b) tt*«W(Dttfi/t*;!,rt 
■P©afi©ftfp*^-r«»fiffft, (31 <c), (d) tt* 
©MB**-*-. HlTtt»«h7>^X^*^S*lS 

Tj^Lft. *&M$Ham<D±)wnmm&® 1 (a) -t 

50 <£>I$<DlE®gI£[ai (c) K^T. S93fc— *t<S!>S«® 

^ii^w^ei, 2^Man, *o±fcErRi«flW 

KttMl, 2<D&ttfa\ZttVX%=F(Dfim. EH^4 
5§[^ I 0 lc I <9 0^, &*»^<fc^lCErtl3nT^ 

±T»H±-eo«cfi»^Efft*rtttc:;:TttW. 
TStpsil <b), (d) tc^Lfci^lCFt^r&j;-^ 

netted. -*^qa(«j:-ntfaw*«^< 

(b) Ttt*«*Bat*»^lpJi:©*"rft^€r<, ¥ 
5^ ttb«E*Wa)/^^->^«ttMfc-r4*^»»ft. 
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(6) 
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£Lt^, gfc* ttatt&tt®l**A#1£ttjE£a&Lft: 
*rF©A* I <fric I (HPS. OK< I <£>ic I ^4 5 0E) 

[0035] ^^©arxoBW^tnencrtu; 

[0 0 3 6] < 1 ) 2£^««^fiS *.fcV>ttJBT©»:i > J0 
T/T.=sltf (2 x.rf) -sin 2 

-^o^^^sifiw (^^^aiftjRM) siftage 

eii ©ffi*tJfl*U, 4 5&CD($tcS*fc*. ^co^r, * 

co&gs: o . 5 5 5 v. m tae-r * ta^fi-ra^ais 

*S**t«l:tta»»ad,n • An£2#(Dl& 
ST^O. 2 8 nmt'fnit&lK 
Z>tt£>\Z. 0. 2 1 *&0. 3 6 tim<DmzXr>Ttotl\X 
ft^**. a*L<tt0.2 4a»6 0.3 3MmOWOHC 

[0 0 4 0] -*fi*JEEViEPADl^(Z|U. ieS«£EV B ^D 

0.2 1 Mm< (d • An-Ri) <0 
0. 2 3/im< (d « An-Ri) <0 

ii. tetit^-K-c^^-rs*^ 

TO^57-f7f7 K*"^** (Twisted Nemat 
ic : TN) ^SCTtt— lKICtt6nTif»ftJ:3Kd • An 
h^-7A^T*5 0. 5 O/xmiS^ICSl: 



[0037] &\z&7**im&\zi,z}>y7*htt*b 

[0 0 3 8] I. »JB*r*—I«T«^rs*^ 
-j»K-l»ttajB«fttllC»«li[38EiB Lfc 2 

err, zeif»KaiajftttJitiE)%»n^«#idi 

(#*£«XaaM*£©fc"rft) * dm «aa^tt* 

ttafe£ttJB<a%tt 

±Ttt«ta» : 5 t *«fiassnT*J0, wmtrnxzYHD), 
rt-c^Toaca^wav^r^ffs&o-ttKEraLT^i 

[0 0 3 9] 



(ffdm • An/A) - (1) 

i^JiOOWinri^^. d • An £0.27*6 0. 
3 7tfm OWlCttjeU 3~~1 0 V<Z)H#|tgJE£Sljjn 

0.0 2j5^O.O6/zmMT*t>fc. ctoT, 0.0 
2*60.06 Mm&«0ttJBffttttig£ft?*titfS3g 

T*<fc5i;:*fA*r*;ra:7N *tt»#tt#£*, &z}> 

\z¥ff\z-rz. &Q5Z±\z*ttft!&<DWZ'£&Vtfr&3i'& 

[0 0 4 1] - - 

. 3 6 Mm — (2) 

. 3 3 um (3) 
«tTN**1ftt0.4 0*»&0. 6 0 um<DM\Z&l£ 

ratal*. ®3tKcoee^LTj±-^o<g7t«coaig 

(&*»1*®JKM) **ffi±ojfta» : 3 t ffift*iPi(7 
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n 

[0 0 4 2] S*Ktt*tt&«**ii-«lrtt, ±T 
jma»T©ttapft#lRl €r ft « W <!: * <fc <5 IC 

CO 0 4 3] (2) 
T*«a£»*fc©TM:fc<, fca^fiHtaj&K© 

A) ****Effl«SifcE£L,&lv. tt^S-Cia, « 

^ a a&f&r * t m. < -Jsfimfku -s 2 tt&Rt/^-n b © 

a:m*Lc(«ie>oaEt£«"r4) $osah 
u ^ % 2 «ffi2&r;-tn & cd##0&cd f * < 

a^AtfeSBJ«ttj5<*a. 0.5 fg&kTfcn 
Ji*»r^iiU&«-t©5§r*©i8*KJ:DM.*»»tOffia»^ 

3, »j&ifti'\:a)tt»,-BP**ic<v)<oflEC«:*j:ti* 
fc^. *^Tti^<Di;^»c, »fflifc«a»7-i:©&"r 

«a» : Fffiisjo^--tttt«*(o«€?Aic»ffi-rsH^9 

***fe1tntfM[a^EftIttJ:0^-ftl^ PlfS&co 



(7) &Ri¥6- 1 6 0 8 7 8 

ens. -»fc*^«*Aft(**-r*E(R]W 
***ftffl^niiEip]R»»a)aRO!)a*fl[t>itt<& 

y»©*MEfi«S!M?'3TtK **a#?FSfc©TE 
[0 0 4 5] ifcfc, «a»»lCO^Tt> Kffi<0«afc,t 

j^gR IC *5 * *a*f ft $ it ft &w*mM<D&m \z tt^r 

a 6ic *£«£j:sj&*ttK££att&M 
#ft^£a*T*£Sl-c€r<5. einencfco, 

t)3l#±Jf«. BPS, ^n-tX^a^Ttta^ftLT 

TW«tfi<T*4fci&, ia*a«a«c*^T«* 

a*«ft(^-r«. ^coct j bB^^$^j±n^^-rs. * 

^i^i±, ttjfeoy^^-r yvh»Jd^xs!iRa*^«K 
ft*«fta«ffits«pi«©ffiflsix. *oj:o<»aft 
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[0 0 4 6] (4) W*TMP*«>W^WRh7>>>* 
W&0863 - 21907#)*£?k3 JlT ^ -5 V> £ 

T*0, ^F363-21907 #IC^£ttTV>*0|;U*0 7 
4 <>^7-VGA^7XC00. 3X0. Im 1 <DM 

(i), (2) Q>mfiL*&t>?'o*>Wu*&+}}\zGmr 
(ft&P863-21907 ^) TliMli&JI)S 

-ewfcJ6(cHT^2CO^S:«ffl-rn(i^<, «f 
CO 0 4 73 

[0 0 4 83 C%ffi0f 1) fflfifcLTttJMw&tl. 1mm 

"c*®sw*Lfca^^7xa«s2ttfflir»*. cn 

&<0*«Mfc«WMl#ttA 6 3&«jET-t©«*«4. 5 T 
JBff*JWfttAnj&*0.0 7 2<5 8 9nm. 20 

&#U-f S H«EloJiW»«IS7lf>^«iaUT, 3.5 

Sm <<f>iei = <*>Lc> = 8 5° ) tLfc. ^ty^dtt^ 

5/im tLL- ioTA n * d 0 r 3 2 4 
jimTifc*, 2ttO(B3tt« (H3|[«Xtf:«G1220DU3 "C 

ifiKcsa^fT, EP^<f)fi = 8 5° tu to^<£-^nictit 

[0 0 4 93 *»h7>^X^2t^a«SO*jfittH 
2 (a) (mSH) &Z/H2 (b) (flMffi) fc^fJ: 
»«h5>^X^*^ (G9 2<7>miff) tfWKtt 



(8) ^¥6- 1 6 08 7 8 

a (v-x«w ltsnnm (hh>s«) i 2, 

tfT*SD* 2&^3««2At«ftfiDlif*na 

(SJ 2 TttKEWrtT±T©3Sr ftKafc^«?lil*ft jt»-r 

[0 0 5 0] 1 2 ictt«*&#-ra«^«flw 

10 fctoTWtaSn*. 7^777S/>J3> (a-S 

n) <o$m&&m\ 5^&tt4Mh7>^^ii»» 
an* *a**2t<DMT«[fiai»ir«BE*tBijDsn 

<b) TttW*;*fflfc«*LT*Lfc*, ***|Sl7*t 

[0 0 5 1] 2tt. ©1 (c) !Z7fi?-&5 

^1 2C0*Mfr&fi{;tiKj2 1 f FtCfcofc. 

[00523 1 fc»«*nfc««rtt, n&sfc 

1 t^iisfis 2 a>mcoi»«»aa:«rjiD«sxT 1 1 

t»M*«ffii o«jBE«fts«i«'rsc:t*«-c€r«. ceo 
[o 0 5 33 m%mt4 0 (x 3) x 3 or, nj^tr^ 

^^^SfiSTO 1*2 4 0 (£mT*5, j£JH8lOHIi 1 

2 amT»»f«Sfe3t*«©WRt*6 8amiU 5 0 
X£^5»SV>WP*£*«U&. *fclih7>yX^ 

»o«»ikt,T«x^->l«Jg£ffl^&-. Mirr CCDS 

3 1 l»^tf*«»CST#OCT^S. EI9&tfl31 0\* 

^'>xfA«)M^^i,, »9 3&faasi, hi oa«s 

[0 0 5 43 MlM-rttSMI^S^L^l^ 
50 a6, SUft^n-tX^IB^fc-C^^^fifitjfeiaUL, 



(9! 

15 

n>h^Xhit«7VKSdNrlCl 5 OJ^±t^O, &ft 
JiT{C^^^*^<3!)^-^^tt^^ (it 

Tfc»^*mfcm^£»tLfcj&>o/^ *fc, a*nE 

i;0 5 OX£+5K:i«t*a£««U mz^jXZfU 

C0 0 5 5] tmtfom 2 ] *^$&#ra*3i*6W 1 Tf»tt 
£aa£EaL£aea&m— &«M£EaL&. tetf> 

aj£tt*»m£Gi---ca*. wmb : ?>i?A*&zm 

«O.WfBB«l3fiftH4 Kla^-T. m*a£l, a*Hftffi 1 

u&u. ta^r, *aaflKz>aj£ic£» 

C0 0 5 6] h7X^077-Y^>h«^i 

tis. lot, *£aatt££tta*ttfi£&±i;:&jft 
[0 0 5 7] nmm 1 1 H«Ki£^«A»tt*«-r« w 

[0 0 5 8] mmm 3 ) *^j&^<oafi)cfclTfS(Dgtt 

[ 0 0 5 93 »Mh7>yx^2fetXfta««(0*(IJft€ia 
5tc^r<fc5K* **Sfcilffl*aai©lflJfc«**iai 
2£E»U £6tC#£fcT&M*&2£;in£comffi 

£Ha£toTBIiHJ2ns. T^e;U^rX'>'Jzi> (a 
-S 1) 1 6 2fctfgfl->'j3> (S 1 N) 

S+*at;:EB£*rCV>*. 04?aai 2ftt&2ffl®J9 
R h 7 >^X^^Lt 2tt<0» 1 CD«i 1 CHDfi 50 



»&l¥6- 1 6 0 8 7 8 

fffftteasn. «&∋<L&Hff0Afi«a&<z> 

[0 0 6 0] SejlS«l©i2:^aA»ttt^-5$tt*5lEjfi 
[0 0 6 1] C^ftfcl 4 ) **BS«©«j«ttTEOKfl= 

[0062] *5-y4)],?±izmm&&mti,Tmw 

#UV*»S«:«^fflYbai 4 (02 (b) ) £**®U 

Ei*iiw»<z)iai*©«a«*ta«^.Tv»s. m&m&to® 
ttx#*s/ajafc*»»u jwto«Mtto.5 & 

ife<bTNim ES«WK(Z3S*Sns»tt30^«{c 

to/to, ^n6±TS«a-r5*a*«*o» 
[oo6 3] **a«ic*^*«»**»tt«aifeufc 

*a«l £H«lC«fl£te£i, -tTK&AfcJg 
#-OA-^co^aa&r/h*<, &^#t£te!3:£/u<*:^ 

/havMct>*^*3e»raaEis*ittt>a»T, Eft^&K 

[0 0 6 4] CXtftt 5 ) 4 cO^Jg^-T S &C0j3 

wxo v*x#*s/aa*>s-#'Ms HaaicstAfc. 
ra«ic#u-faH«ffi©*afta»5hr>^u was 
taa^iDEiftaaiOH^oatt^jRtaaA^:. #® 

[00653 tnmm e ) ^iswwa^ttTEoa^ 

[0 0 6 6] »Mh7>x^^=£«»r'5«aii|sfij^Kl 
5 (0 2 (b) ) £afc3/ij3>a»SX#*5/affi)&*S 

*ai6aH{rfiiHR^aa»7eAiDmRa)iBf^a> 

[0 0 6 7] **a«C*Jtt5««!fi*»tt&jW3£U>S: 
*a«4ira«ir, «*ft*«0.5 
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[0068] mmmj} m&M6-e#mm\zm^itJL 

£. 

CO 0 6 93 **M«ii*JW5«a«*Wtt*WfeLft: 

CO 0 7 0] «lt«8-i2) c:n^<omfi«©#|j^ 
IS KEO«ffr&*^tf, AIM 7 tN-T*^ 
CO 0 7 1] *««8Ttt±T#ffi±©tttt5»fi«# 

#|S]<hO£:'ffc&£8 9. 5&(<fuci = <f>L CJ = 8 9. 5 

¥fT<*Fi = 8 9. 5° ) te**-tniCifl« (<*>ri 

. = - 0. 5* ) tbfc. 

CO 0 7 2] RmiC^*g^9TJi<f>Lci=<f)tc2^*fi = 
8 8* . 2. 0° tlfc. BttlZ^l&Ml 0T 

ti<f>Lci = <^tc3 = 0n = 7 5° , <f>n = -25° tL 
Jfc. HttfcfgftM 1 l*Ctt6Lci = 4LC!»«>i = 4 5 
*. <f>r*=-4 5° ^Ufc. ftttK&Kftfl 2TB6 
ici=<J>ica = <f>n — 3 0* , <f>ri = -60° tLfc. ^ 

£10 0*, OXfcLfcJ^fcLfctt 

ft. w*sic*fr*K*«. 

S. W«$***-rat, M£L<»*$ic£4 5«2U: 

9. 5 aorat-r-stA^. 

co o 7 3] &fito&&mmLtttzz* (r^rn©*^ 

&*fcWl ±Tlc**.3fc*£0>* 

CO 0 7 4] C3£JS0U 3-16] &Jb©*JM9,fc** 

Ae#-4.8 t A nj&*0. 0 4 3 7 (5 8 9 n 
m, 2 0TC) ©*V^s/£«fi»£4* <*A^tfc«, Z 
LI— 2806) fcffi^fc. ^ffiOT 1 3-1 6O^0q 



(10) 4$Bfl¥6- 1 608 7 8 

C0 0 7 5] 3TH<f>io = 6ic2 = <f>M 

= 1. 5° , 4> t 2 = -8 8. 5° iU:. 

CO 0 7 6] ftflMl 4Tte<f>iei = <i>icj = <f>M = 1 5 
0 . ^.=-75° 
10 CO 0 7 7] HJSWl STIi4>tei=*iei«*fi = 3 0 
° . 6 0- tbfc. 

CO 0 7 83 1 6Tte<f>ic:=<f>LCi = <f>M=4 5 

' . ^.=-45' £L&. 

CO 0 7 93 ***:/dl±«fi#A*Mfi-r6. 
U An • dfcO. 2 7 »Kh7>^X 

co 0 8 0] cn6oKjfiwtc*fcts«a?e*»tto« 

fe**tt*E*K€»oTffi>ttt, <f>ic£;*;£<fn 
**f*+mWU"^;P©ft. 

so too8i] ^, «A»tt€«5tufctc^. nrn<o 
co o 8 2] c^js^ji 7-1 93 *&««-m, 

fifljl 3-1 6(Ci*^TJS'b«tt*tAff-Cftofc^ifiWl 

4 (<f>lCl =<f)LC2 =<J>m = 1 5° , (f)M=-75*) <h 

n^i 7-. is, 

d^4.0, 4.9, 7. 2 um. SP5d - An&-?-tt-? 
HO. 1 7 4 8, 0.2 1 4 1, 0.3 H6/imil 

dE*«©JP*dO*ftJBA3fe*f. tt<z>tta&iK;&3 
50 *tt<0«*IEICUTt>Btt<0|S*^&n3». 
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fcm 4©»*"b*fcT, El 2\Z*t#>T7tt. HI 
2 (a) tttttt&aiflttEE&U 13 1 2 (b) \m\ 2 
(a) !C»ViTBllBI«flEfe7#;UKcEaaUT«M»*d 
• AnK:LT3U&fe0rC&*. 01 2 (b) *6$6 

*ft ^$(^d^n5l<^U *r>JB5*fc 

®z>2&tkm&e>&%3 oxgu&?<& 

Kttd • An$0. 2 1**6 0. 3 6itm©mcrm» 
<. 5 0K£l±l::?l&±tf*l;:ttO. 2 

3^6 0.3 3/imO«i:tntfA^. i*Sa>£t 

*«LdC0<I£5. 0 tfm£(±tU A n £*3fcJfc05<J9£ 

5 k:o. 08ot t-re £ t*«SH* UK 

[0 0 8 3] CX*M2 0-2 23 ftKfll 7-1 9 CO 
tt**6W6*&J:'3l;:, d • AnOEfcfittiO. 2 1 
A»6 0.3 6MmOM» 3l£l/<tt0. 2 3*60. 3 3 
/xm <DM\z$>Z. ftfttt®&*ttBIM4M0JP**t 
5.0 a±T**c:tfe**fti:, B*r*JI#ttA 
n©«tt0. 0 7 2«T, a*b<ttO. 0 6 6PiTW 
<Tttfc6ftl>. fcMtf, d0)<fc^lrffis6TAn(7)ffi 

fi£#f®0>d • Anfc**»fcfcR«LT*i£, JMHIJ: 

ot>iaabfc»S2:o««iitt^*Jiod • An .tot 

&Wtffi^«a*![T?*«0. 21*60.3 SumCOmz 

1 0 0 8 4 1 mmm 20-22 TOTEic^-raweM* 
tt**«3trai;«ij*tb&. ^S3iafi£«iH(Dj*^i£^ 30 
n-ens.o, 5.2, 5. 5/*m tufc. jBiff«*tt 

An*0. 0 7 2(5 8 9nm. 2 0*0 (D^VfyZWL 
fi&J&&£JfH>TV>*&. d • A nOfiftttO. 3 6 0. 
0.3744. 0.396/xmTifc£o £CD££-Cr*v 
P,H*£&tmP8*&#&0. 21*60. 3 6/im(D«Si 

ft. &4ant;jR i K-tn-pn o. 0 7, 0.0 8, 0.10 

«m^U (d • A n — R- f ) (Dm& 0 . 2 9, 0.30 
4 4. 0. 2 9 6umi9J33fttffiM#&JfffcO. 2 1 
*6 0. 3 6 amCO«lggtCA^>J:o(lL^o 
(0 0 8 5] -t<D!S«, «fi*/i<l!85Sj&t5 0 %JW± 

[0 0 8 6] (*fe*Stf|2 33 3&&S0J2 0O|SA«^«JS 
€:»*«3&ttA e*^T, -2. 5 T*0, 

An*0. 0 7 1 2(5 8 9nm, 2 0TC) O^Yfy^ 
f0cH*afi!c!& ZLI-4518) fcfcjll 50 



4$BB¥6- 1 6 0 8 7 8 

*o)«iiattTaBfii»tttf*ifiw 1 4 tmcr&z. 

WUh&f&toMofcW* 5 . 5 u m. gp^ d ■ A n \t 0 . 3 
9 1 6AimT&*. ^«>«a-feJHlfi:ttl&Ri*0. 1 1 
u m"C * * # U fcf-^/Vio -ji/&-ttJS# ^ 

3fc¥tt»*tt»«MMU (d • An-Ri) OffifcO. 

2816m mt^^MWmO. 2 1*6 0. 3 6 

[0 0 8 7] £&*fc<93£<**5 oxa± 

ott*»S9#fa6tife. 
[0 0 8 8] tmMW2 4 3 *ftttMO«^»T8B09S 

[0 0 8 9] ttttttJftRrJe0AnttO. 0 7 2Wry 
76\Z7 . 0 timtlstt. <fcoTAn-dri 0.504 /1 
mT*5, <f>ict£8 9.5 «£U ±T&£-hCDi£ f 5| 
$HPEft;£ffl£S^I;:£igS-ti\ I <fuei -<*>tc> I =9 

I =9 0" ) SlJr^oKa^TIEfil^rtltaJHa&ie* 

U :/>^*f9 6 nfc. 
[0 0 9 0] *«6Wfc*Jtt4«Sl)t*»ttS»J3eL& 

fii*BEVio, v^i>m2mzu^rc^m^ mc< 

9I*$t>5 OKJEU:^ tilft&tEfi. ±T\Z&Zltm& 

[0091] c& js#i 2 5, 2 63 *mmm(om&\*T 

[0 0 9 2] <§#«©&tS£* «^toWj<^ 
jta*n«;«MTi»tt»*»6n'&J:'5lc, SP 
Ulci -<f>n I ^0!I2 5, 2 6T?^tl-Pn5 
ft, 15StU I <J>»i-<f>n I =9 OStlfc. 

[0093] teomnmtmv<+ 91*3, aAHBBt? 

[0 0 9 4] C*-J6W2 7, 2 8) #*teW<B«j£«T 
32©S?ff=*|»^tf, ^Sfi^l 4,fc^-T35So 

[0 0 9 5] ®^«(7)ffiS^, «M0Ttt&<^W 
«lSnfcttt8-CI»tt»*»6n3»«I:5^ IS^bfc. BIJ 
^, |«ti-«iei I €rXlfin2 7. 2 8T^n5 
ft, 7*tU I *Ft-*M I = 9 0Si:Uc. ^/t, 
«ttfija*JiOJP*dtt6. ioT, A 

n • dliO. 2 7 5 Mm"C&£> 0 

[0 0 9 6] **»WtiittS*SW[:*»tt©W««* 

«riai 3 tkmmzKomG, nt*mtti*f&E. 

Voprl23. O^'JUh, ^fe0^^<^^>ttrHVo.i(39. 2 

»lC«^3>h^Xh*»6n«. RI«IC, ^JfiPil2 8 
Oig^^VoiF (iS.O^Uh. Vo» ri9. 0 hTfc 
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[0097] vorr tvonomrmmLttm^ 4&<0& 
mitmc<* mzts. 

e^tifc. »aErpH4t>&#r* eisi^fa H^-f> 

CO 0 9 8 3 C§fcJ&$2 9] Jc^fflOttjftttTEOS 

CO 0 9 93 fE^«BK@5ifefc^£^l0T* ft 
iS««{c3.0V ©5Mtt#fcBWmb&. m 
^BSfcttiBTSBJEOftBJBEft: (8.3V=>6.2V) 

CO 1 0 03 uO±5l:l/TVoii <hVoa<Z>I8lT«#|£ 

ajS»tt*#&. WaEftttfeAWT. Efa*& 

CO 1 0 13 C^JfiW3 0) *%ttm®tt«ftTe<Z)!! 

co i o 23 myt&<z>&m&* xmflox}tu<wta2 

l<f>ici -<f>n I £4 I *n -$m I £9 OmtV 

*£&£0 1 4T»«lTObfc. 
CO 1 0 33 «OSMfi«iHi;<, BAWffiT 

oit. £)fc, &aEft#t>£#T* EtfPFAKpWXi 

CO 1 0 43 C^*Sfll3 13 §£JS0J|3 0 cDBlifclciiH* 

5 nrnT£>5o 

(0 1 0 53 SI 4C0j^*ST^UfcJ:plC, ^JS#I3 0 

him i 5 o t'Sicefes^n^ 
Co i o 63 

BBaa^Bfifcafftrazta^c*. awic, S8-a> 
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CHI 3 ^K««)ttBSiKiSBfc^(t«ffiaonff$^ 

th. 

(0 21 *«9ia)»*h7>^^<o-w&*"ria. 

C0 3 3 *&93 (a) ftt«t««l (b) <0*&7fc^& 
C0 43 »Kh^>> f X^lC^5^TlSi5fl*fii (V-X* 

b> . ftMfliffi. m^mfc ( h w >m«) 

£ urn *>-#cog&±*;:E§l bt*»l!S0-*ltW€ 
asf 0. 

[0 53 Pi$€B <V-x*«) , BIBB (FW> 
m&) £IH*<D+*I;:EBU — iB*&2»WUfc*« 

[0 63 BJM/filteW-r*, »ffi±©5>Tfi«lElRl3!/[Rl 

*T0. 

[0 73 IW±0» : MM»ElRl*|fil*ie€*Afca^«> 

CS9] #&#<o&a^js;a^^i'X^A£^'r 
0. 

[Hi 03 ♦sfiw^iaa^KWs'^^^^AftaK-r 
0. 

imx 13 ffBJKo^^MErti^rfii^icsaAfca* 

©*Jfi«fc*ttS«fiW[:*«ttS^TH. #B#&2f& 
[01 23 ?atam^«<OJ?*dSr^^fc®^C0^^ 

fSF 1 33 <£#1££>E»£, BJWOTfMK^fliJn 

la i4] y - v ij t-^>sno»tt&wwa»ftft 

SI*»BUfc«<©»tt**-rH. 

1-W**B (V-XBB) , 2-ftaBB <3*>B 
B) , 3 -SB, 4-Efij», 5---ttaftj£ttS*0>ft 

SWErsj^fSj (7tr>^^r^) , 9-B3fc«fi3fc«^ 
fnj, io-y-Mtffi <^iee«) , i 1-ffiuM* 

1 4 --VB^JK, 1 1 6-7* 

S, 1 9 -B^BB^SiafA> 2 0 "-ttfflg£ifti«u 

2 1 -fi^BBBBiaift, 2 2-^MeBttffitillBlK. 2 

3 -m^BB, 2 4-it*M. 2 2 6 
'"±B£&. 2 7»0>hD-jVI61K, 2 8-ffi*2 
«. 2 9-A'u/i7^< 3 0-SWB, 3i-«ata 
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